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(54) ALIGNER 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To suppress a decrease in 
strength of an exposure light between a projection 
optical system and a photosensitive substrate, and to 
suppress the nonuniformity of impurity concentration 
therebetween to the minimum. 

SOLUTION: A shielding member 9 for shielding almost 
the entire region of an optical path of an exposure light 
between a projection optical system 6 and the vicinity of 
a wafer W from an external atmosphere is provided in a 
space between the system 6 and the wafer W. The 
member 9 is mounted on the system 6, and is provided 
with driving mechanisms 8a and 8b capable of driving the 
system 6 in a horizontal direction of the wafer W and 
driving mechanisms 9a and 9b capable of driving the 
system 6 in a vertical direction of the wafer W. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

■ 

3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The aligner characterized by horizontal and to form a vertical movable drive in said 
covered member at least to said optical member at either in the aligner which has the covered 
member which is the aligner which imprints the projection image of a mask pattern to a 
photosensitive substrate by exposure light, encloses the optical member circumference arranged 
by the optical path of said exposure light, permutes the ambient atmosphere of the optical 
member circumference concerned by the high-concentration gas, and is held to predetermined 
concentration. 

[Claim 2] Said covered member is an aligner according to claim 1 characterized by being 
prepared so that the optical member circumference arranged by the outgoing radiation part of 
the exposure light from the projection optical system concerned to said photosensitive substrate 
may be surrounded, including further the projection optical system which forms the optical path 
of the exposure light which projected said mask pattern. 

[Claim 3] Said covered member is an aligner according to claim 1 or 2 characterized by being 
prepared so that the optical member circumference arranged by the incidence part of the 
exposure light to the projection optical system concerned may be surrounded, including further 
the projection optical system which forms the optical path of the exposure light which projected 
said mask pattern. 

[Claim 4] Said covered member is ah aligner according to claim 2 or 3 characterized by being 
prepared so that the optical member circumference arranged by the outgoing radiation part of 
the illumination light to the mask held at the illuminationHight study system concerned may be 
surrounded, including further the illumination-light study system which forms the optical path of 
the illumination light which is prepared in the preceding paragraph of said projection optical 
system, illuminates a mask pattern, and generates a projection image. 

[Claim 5] Said covered member is an aligner given in claim 1 characterized by having the feed 

zone which supplies inert gas around said optical member, and the blowdown section which 

discharges the inert gas supplied from said feed zone thru/or any 1 term of 4. 

[Claim 6] Said covered member is an aligner given in claim 1 characterized by having the 

transparence member which penetrates exposure light thru/or any 1 term of 5. 

[Claim 7] Said covered member is an aligner given in claim 1 characterized by spraying inert gas 

between covered members and said photosensitive substrates concerned thru/or any 1 term of 

6. 

[Claim 8] Said covered member is an aligner given in claim 1 characterized by spraying inert gas 
between covered members and said masks concerned thru/or any 1 term of 6. 
[Claim 9] opening which said covered member makes pass inert gas — having — the optical-axis 
core of said projection optical system — a passage and the optical-axis core concerned — 
abbreviation — an aligner given in claim 1 characterized by supplying inert gas to said 
photosensitive substrate from an parallel direction, and said projection optical system carrying 
out outgoing radiation of the exposure light in the inert gas ambient atmosphere concerned 
thru/or any 1 term of 7. 

[Claim 10] opening which said covered member makes pass inert gas — having — the optical- 
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axis core of said illumination-light study system — a passage and the optical-axis core 
concerned — abbreviation — an aligner given in claim 1 characterized by supplying inert gas to 
said mask from an parallel direction, and said illumination— light study system carrying out 
outgoing radiation of the illumination light in the inert gas ambient atmosphere concerned thru/or 
any 1 term of 7. 

[Claim 11] Said feed zone is an aligner according to claim 5 characterized by measuring the inert 
gas flow rate supplied to said covered member, and supplying the inert gas more than a 
predetermined flow rate. 

[Claim 12] An aligner given in claim 1 characterized by having further the pressure regulation 
section which makes the pressure of the space between said projection optical systems and said 
covered members higher than the pressure of the space of said photosensitive substrate and 
said covered member, and supplying inert gas to said photosensitive substrate by the set-up 
pressure concerned thru/or any 1 term of 11. 

[Claim 13] An aligner given in claim 1 characterized by having further the pressure regulation 
section which makes the pressure of the space between said illumination-light study systems 
and said covered members higher than the pressure of the space of said mask and said covered 
member, and supplying inert gas to said mask by the set-up pressure concerned thru/or any 1 
term of 1 1 . 

[Claim 14] The aligner according to claim 12 characterized by having further the exhaust air 
section which exhausts inert gas from the space of said covered member and said 
photosensitive substrate, and supplying inert gas to said photosensitive substrate in the 
condition that the pressure of the space of the photosensitive substrate and said covered 
member concerned is lower than the pressure of the space between said projection optical 
systems and said covered members. 

[Claim 15] The aligner according to claim 13 characterized by having further the exhaust air 
section which exhausts inert gas from the space of said covered member and said mask, and 
supplying inert gas to said mask in the condition that the pressure of the space of the mask and 
said covered member concerned is lower than the pressure of the space between said 
illumination-light study systems and said covered members. 

[Claim 16] Said covered member is an aligner given in claim 1 characterized by holding the 
distance of the covered member and said photosensitive substrate concerned at predetermined 
distance, and holding the concentration of said inert gas from said projection optical system to 
the photosensitive substrate concerned to predetermined concentration thru/or any 1 term of 
15. 

[Claim 1 7] An al igner given in claim 1 characterized by having further the test section which 
measures the distance of said covered member and said photosensitive substrate, holding the 
distance of said covered member and said photosensitive substrate at predetermined distance 
based on the measurement result of the test section concerned, and performing exposure 
thru/or any 1 term of 1 6. 

[Claim 18] An aligner given in claim 1 characterized by having further the test section which 
measures the distance of said covered member and said mask, holding the distance of said 
covered member and said mask at predetermined distance based on the measurement result of 
the test section concerned, and performing exposure thru/or any 1 term of 1 6. 
[Claim 19] It is an aligner given in claim 1 characterized by moving horizontally opening of the 
covered member of said projection optical system along with said photosensitive substrate at 
the time of said exposure thru/or any 1 term of 18. 

[Claim 20] Said covered member is an aligner given in claim 1 characterized by being moved so 
that the distance from the photosensitive substrate concerned and/or a mask may be made to 
estrange greatly at the time of exchange of said photosensitive substrate and/or a mask and a 
maintenance maintenance thru/or any 1 term of 19. 

[Claim 21] Said inert gas supplied is an aligner given in claim 1 characterized by being the 
nitrogen gas or gaseous helium by which temperature control was carried out thru/or any 1 term 
of 20. 

[Claim 22] The manufacture approach of the semiconductor device characterized by having the 
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process which installs the manufacturing installation group for [ various ] processes which 
contains the aligner of a publication in claim 1 thru/or any 1 term of 21 in a semi-conductor 
plant, and the process which manufactures a semiconductor device by multiple processes using 
this manufacturing installation group. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aligner which controls exposure luminous- 
intensity lowering in detail in the aligner exposed using the light of short wavelength about the 
aligner used in order to manufacture a semiconductor device, an image sensor, a liquid crystal 
display component, the thin film magnetic head, and other micro devices. 
[0002] 

[Description of the Prior Art] In the photolithography process for manufacturing a semiconductor 
device etc., the aligner which exposes the pattern image of photograph reticle (reticle ****) on a 
photosensitive substrate through a projection optical system is used. In recent years, in the 
direction of detailed-izing, development progresses and, as for the semiconductor integrated 
circuit, short wavelength-ization of the photolithography light source is progressing in the 
photolithography process. 

[0003] However, when light, such as higher harmonics, such as vacuum ultraviolet radiation and 
the light of wavelength shorter than especially 250nm, for example, KrF excimer laser, 
(wavelength of 248nm), ArF excimer laser (wavelength of 193nm), F2 laser (wavelength of 
157nm), or an YAG laser, was used as an exposure light, the technical problem of luminous 
intensity falling had arisen under the effect of absorption by oxygen etc. 

[0004] So, in the former, in the aligner which has the light source like F2 excimer laser, internal 
gas tended to be permuted by the gas which covers only an optical-path part, for example, does 
not contain oxygen like nitrogen, and it was going to avoid decline in the permeability of light. 
[0005] 

[Problem(s) to be Solved by the Invention] However, moving part, such as a wafer stage and a 
reticle stage, is difficult with the equipment which exists in an optical path like the so-called 
aligner of a step-and-repeat (one-shot exposure is repeated for every step) method in electric 
shielding of only an optical-path part, and it was not avoided that exposure light is selectively 
put to air. 

[0006] Moreover, without surrounding the stage of a photosensitive substrate with a container 
Also in the aligner which can be exposed in the necessary inert gas ambient atmosphere formed 
by supplying inert gas to the space between the optical members and the photosensitive 
substrates which were arranged by the outgoing radiation part of the exposure light from a 
projection optical system to a photosensitive substrate In order to supply inert gas from the 
circumference of an exposure field, uniform exposure was difficult because concentration 
distribution of inert gas becomes an ununiformity on the outskirts of an exposure core and the 
permeability of the ambient atmosphere of an exposure field becomes an ununiformity. Moreover, 
attaching the feed zone which supplies inert gas between the optical member of the above- 
mentioned projection optical system and a photosensitive substrate made difficult the 
maintenance service in the space from an optical member to a sensitive substrate. 
[0007] It is offering the aligner which this invention's can be made in view of the above- 
mentioned technical problem, and the object's can control the exposure luminous-intensity 
lowering in the optical member circumference arranged by the optical path of exposure light in 
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the aligner exposed using the light of short wavelength, can suppress the heterogeneity of the 
concentration distribution to minimum, and can make easy the maintenance service of the space 
of an optical member, a photosensitive substrate, or a mask 
[0008] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem and to 
attain the object, the aligner of this invention It is the aligner which imprints the projection image 
of a mask pattern to a photosensitive substrate by exposure light In the aligner which has the 
covered member which encloses the optical member circumference arranged by the optical path 
of said exposure light, permutes the ambient atmosphere of the optical member circumference 
concerned by the high-concentration gas, and is held to predetermined concentration The 
movable drive of horizontal and a perpendicular direction was formed in either at least to said 
optical member at said covered member. 
[0009] 

[Embodiment of the Invention] Below, the gestalt of operation concerning this invention is 
explained with reference to an accompanying drawing at a detail. 

[1st operation gestalt] drawing 1 is the whole aligner block diagram of the 1st operation gestalt 
concerning this invention, and drawing 2 is the sectional view showing the circumference of the 
projection optical system shown in drawing 1 , a covered member, and a photosensitive 
substrate. 

[0010] The aligner shown in drawing 1 is equipped with the light source 1 which injects a short 
wavelength laser beam like F2 excimer laser. 

[0011] A part of light beam emitted from the light source 1 penetrates a beam splitter M1, and 
the quantity of light is measured with the light exposure detector 14. The light source control 
system 2 performs light control of the light source 1 based on the measurement result of the 
light exposure detector 14. It is reflected by mirrors M2 and M3, and the light beam reflected by 
the beam splitter M1 illuminates Reticle R to homogeneity through the suitable optical member 
15. The optical path from the light source 1 to Reticle R constitutes the illumination-light study 
system 4. The light which penetrated Reticle R reaches on the front face of the wafer W laid in 
the wafer stage WST through the various optical members 1 0 and 1 6 which constitute a 
projection optical system 6, and carries out image formation of the pattern on Reticle R. 
[0012] Wafer W is laid in the direction of a three dimension (the XYZ direction) on the movable 
wafer stage WST, and stepping migration is carried out. And stepping migration and exposure are 
performed repeatedly, Wafer W is the so-called step-and-repeat method, and projection 
exposure of the pattern of Reticle R is serially carried out on Wafer W. 

[0013] A main control system controls migration of the light source 1 and the XY direction of the 
wafer stage WST, migration of a reticle stage RST, etc. in generalization. 
[0014] The optical path of the exposure light to the optical member 10 which carries out 
outgoing radiation of the exposure light of a projection optical system 6 to Wafer W from the light 
source 1 is covered by the covered member 5, the inert gas by which temperature control was 
carried out through bulbs Vn1, Vn2, and Vn3, for example, nitrogen gas, is supplied, and the 
illumination-light study system 4, the covered member 5, and a projection optical system 6 are 
exhausted by bulbs Vol, Vo2, and~Vo3. 

[0015] The covered member 9 of the optical path of the exposure light of a up to [ from a 
projection optical system 6 ] near the wafer W which covers the whole region from an external 
ambient atmosphere mostly is formed in the space between a projection optical system 6 and 
Wafer W. 

[0016] As a projection optical system is expanded and shown in drawing 2 , the covered member 
9 is attached in a projection optical system 6, and the drive 7 which can be driven to Drives 8a 
and 8b and the perpendicular direction which can be driven to the horizontal direction of Wafer 
W is formed. Moreover, the amount of [ of the covered member 9 and a projection optical system 
6 ] joint considers as the structure where the condition that the covered member 9 and the 
projection optical system 6 stuck is maintainable, even if it is joined with bellows-like 
components and the physical relationship changes. 

[0017] The covered member 9 has glass 50 for passing exposure light. Moreover, the nitrogen 
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gas by which temperature control was carried out through the bulb Vn4 is supplied to the space 
enclosed by the covered member 9. The pressure of the covered space is measured with a 
pressure gage PG 4-2. The nitrogen gas supplied through Vn4 fills the covered member 9 
interior, and is exhausted through a bulb Vo4. 

[0018] The nitrogen gas by which temperature control was carried out is supplied between the 
covered member 9 and the Wth page of a wafer through a bulb Vn5. The supplied nitrogen gas is 
exhausted through a bulb Vo5. At this time, the pressure of the nitrogen gas supplied by the bulb 
Vo5*is measured by the pressure system PG 4-1, and the pressure in the container 30 which 
stores an aligner is measured with a pressure gage PG 5. Usually, it is adjusted so that the value 
of PG 4-1 may be set to five or more PGes. 

[0019] It drives to horizontal and a perpendicular direction with the drives 7, 8a, and 8b attached 
in the covered member 9. It is made to estrange from Wafer W by driving the covered member 9 
to a Z-axis plus direction at the time of wafer exchange or a maintenance maintenance, and 
wafer exchange and a maintenance maintenance activity are done easy. And at the times of 
exposure initiation, such as after wafer exchange, the supply of nitrogen gas by which 
temperature control was first carried out through the bulb Vn4 in the condition, i.e., the condition 
of having made as narrow as possible space surrounded by the covered member 9 and the 
projection optical system 6, of having moved the covered member to the Z-axis plus direction is 
started. It is possible to make into high concentration by this inert gas concentration of the 
space surrounded by the covered member 9 and the projection optical system 6 for a short time. 
Next, the covered member 9 is driven in the Z-axis minus direction from Wafer W to the location 
of predetermined height, maintaining a predetermined pressure, and it exposes, performing 
alignment of Wafer W and Reticle R. In this case, it is possible to suppress lowering of the inert 
gas concentration of the exposure field by the ambient atmosphere from the circumference of a 
projection optical system 6 invading, and to acquire uniform concentration distribution by 
arranging the distance between the covered member 9 and Wafer W to 1mm. Moreover, it is 
possible to acquire more uniform concentration distribution by exposing measuring the distance 
between the covered member 9 and Wafer W, and keeping a distance in the meantime constant 
synchronizing with the wafer stage WST and a reticle stage RST. 

[2nd operation gestalt] drawing 3 thru/or drawing 5 are the enlarged drawings of the projection 

optical system in the aligner of the 2nd operation gestalt concerning this invention. 

[0020] With the 1st operation gestalt, the glass 50 which penetrates exposure light was used for 

the covered member 9, by supplying the nitrogen gas by which temperature control was carried 

out to the space between Wafer W and glass 50, lowering of the nitrogen gas concentration of an 

exposure field was able to be suppressed, and uniform concentration distribution was able to be 

acquired. 

[0021] As the 2nd operation gestalt shows to drawing 3 thru/or drawing 5 , while forming opening 
20 in the part which counters the wafer W of the covered member 9 attached in the projection 
optical system 6 and passing exposure light from opening 20 to this 1st operation gestalt, by 
supplying the nitrogen gas by which temperature control was carried out to Wafer W from that 
opening 20, lowering of the nitrogen gas concentration of an exposure field is suppressed, and 
uniform concentration distribution is acquired. 

[0022] It drives to horizontal and a perpendicular direction like the 1st operation gestalt with the 
drives 7a, 7b, 8a, and 8b attached in the covered member 9. It is made to estrange from Wafer W 
by driving the covered member 9 to a Z-axis plus direction at the time of wafer exchange or a 
maintenance maintenance, and wafer exchange and a maintenance maintenance activity are done 
easy. And at the times of exposure initiation, such as after wafer exchange, the supply of 
nitrogen gas by which temperature control was first carried out through the bulb Vn4 in the 
condition, i.e., the condition of having made as narrow as possible space surrounded by the 
covered member 9 and the projection optical system 6, of having moved the covered member 9 
to the Z-axis plus direction is started. It is possible to make into high concentration by this inert 
gas concentration of the space surrounded by the covered member 9 and the projection optical 
system 6 for a short time. Next, it is possible to acquire more uniform concentration distribution 
by exposing driving the covered member 9 in the Z-axis minus direction from Wafer W to the 
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location of predetermined height, maintaining a predetermined pressure, measuring the distance 
between the covered member 9 and Wafer W synchronizing with a wafer stage and a reticle 
stage, performing alignment of Wafer W and Reticle R, and keeping a distance in the meantime 
constant 

[0023] Moreover, as shown in drawing 5 , the nitrogen gas supplied between Wafer W and the 
covered member 9 may be efficiently collected from. opening 20 by establishing an exhaust port 
40 for the covered member 9 on the outside of the covered member 9. At this time, it is possible 
for controlling displacement so that the pressure of PG 4-3 becomes low from the pressure PG 
4-2 of the space which measured the pressure of an exhaust port 40 with PG 4-3, and was 
surrounded by the covered member 9 to also pass opening 20 from the covered member 9, and it 
to supply nitrogen gas on a wafer side. 

[3rd operation gestalt] drawing 6 is drawing showing opening and the lighting region at the time . 
of exposing the circumference of a photosensitive substrate in a scanning aligner. 
[0024] Below, it applies to a scanning aligner by making the aligner of this invention into the 3rd 
operation gestalt, and the actuation approach of the covered member 9 in the case of exposing 
the circumference of Wafer W is explained. 

[0025] As shown in drawing 6 (a), when exposing the circumference of Wafer W, sequential 
exposure of the field of** - ** will be carried out. In this case, since the lighting region where 
the illumination light is irradiated, and the location of opening 20 established in the covered 
member 9 are arranged so that each core may be in agreement, a part of opening 20 will come 
out of it to the outside of Wafer W. In this case, the nitrogen gas concentration of the field which 
is an exposure field and exists on a wafer side is made to fall by the contamination at the time of 
Wafer W, diffusion of the ambient atmosphere of a surrounding level difference to the 
circumference, and actuation of a stage. In order for permeability to fall about the part to which 
nitrogen gas concentration fell, it becomes the lack of the exposure quantity of light, and 
exposure nonuniformity is produced. Then, it drives, synchronizing the covered member 9 in the 
direction of y to a wafer stage and a reticle stage along the wafer circumference for opening 20, 
as shown in drawing 6 (b). Thus, it is possible to be able to arrange opening 20 inside Wafer W by 
making it drive, to suppress trespass of a surrounding ambient atmosphere from Wafer W and the 
level difference of the circumference of it, and to attain uniform concentration distribution in 
larger space. 

[0026] That it is the same as that of the above can apply also in the aligner of a step— and— 
repeat method. Moreover, since the rate of flow of the nitrogen which the way when opening is 
small spouts from opening becomes large when the consumption of the nitrogen which will make 
magnitude of opening small in case the circumference of Wafer W is exposed, and is supplied to 
the interior of a covered member by adding the device in which the magnitude of opening is 
changed is the same, it becomes possible to suppress degradation of the nitrogen concentration 
of opening more. 

[4th operation gestalt] d rawing 7 is the enlarged drawing of the projection optical system in the 
aligner of the 4th operation gestalt concerning this invention. 

[0027] With each above-mentioned operation gestalt, although the reticle R circumference was 
made into a closed space, in this 4th operation gestalt, the covered members 72 and 73 are used 
also for a reticle side, opening is prepared in the part which exposure light passes, and the 
nitrogen gas by which temperature control was carried out from each opening is sprayed toward 
Reticle R. 

[0028] The covered member 72 is attached in the illumination-light study system 71 so that the 
optical member 77 which illuminates the illumination light of the illumination-light study system 7 
may be covered, and the amount of joint makes it into the structure where the condition that the 
covered member 72 and the illumination-light study system 71 stuck is maintainable, even if it is 
joined with bellows-like components and the physical relationship changes. Similarly, the covered 
member 73 is attached in a projection optical system 6 so that the optical member 16 which 
carries out incidence of the illumination light of the illumination-light study system 71 may be 
covered, and the amount of joint makes it into the structure where the condition that the 
covered member 73 and the projection optical system 6 stuck is maintainable, even if it is joined 
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with bellows-like components and the physical relationship changes. 

[0029] To Reticle R, it has the drives 7c, 7d f 8c, and 8d driven perpendicularly, and said covered 
members 72 and 73 are horizontal and driving in the direction which makes the covered members 

72 and 73 estrange from Reticle R at the time of reticle exchange or a maintenance 
maintenance, and do reticle exchange and a maintenance maintenance activity easy. And at the 
times of exposure initiation, such as after reticle exchange, the supply of nitrogen gas by which 
temperature control was carried out is started in the condition, i.e., the condition of having made 
as narrow as possible space surrounded by the covered member 72 and the illumination-light 
study system 71, of having moved the covered members 72 and 73 in Z-axis plus or the minus 
direction first so that it might separate from Reticle R. It is possible to make into high 
concentration by this inert gas concentration of the space surrounded by the covered member 

73 and the illumination-light study system 71 for a short time. Where similarly space surrounded 
by the covered member 73 and the projection optical system 6 is made as narrow as possible, 
the supply of nitrogen gas by which temperature control was carried out is started. It is possible 
to make into high concentration by this inert gas concentration of the space surrounded by the 
covered member 73 and the projection optical system 6 for a short time. Next, it is possible to 
acquire more uniform concentration distribution by exposing driving the covered members 72 and 
73 even in the location [ Reticle / R ] of predetermined height, maintaining a predetermined 
pressure, measuring the distance between the covered members 72 and 73 and Reticle R 
synchronizing with a wafer stage and a reticle stage, performing alignment of Wafer W and 
Reticle R, and keeping a distance in the meantime constant. 

[0030] With this operation gestalt, the supply pressure of nitrogen gas is measured by PG71 and 
PG72, and it supplies nitrogen gas so that a predetermined pressure can be maintained. 
Moreover, although the test section which measures an air supplying opening pressure to a 
covered member is prepared, it has a flowmeter in an air supplying opening, and nitrogen gas may 
be supplied on a reticle side from opening by supplying nitrogen gas from an air supplying opening 
so that the value of a flowmeter may be made regularity. The supplied nitrogen gas is collected 
from exhaust ports 74 and 75. Moreover, the supplied nitrogen gas may be efficiently collected 
by attaching an exhaust port so that a covered member may be enclosed, as shown in the 2nd 
operation gestalt. 

[0031] In addition, the gestalt of the operation explained above is an example as an 
implementation means of this invention, and this invention can apply the above-mentioned 
operation gestalt also to what corrected or deformed in the range which does not deviate from 
the meaning. 

[0032] Moreover, the aligner of this operation gestalt may prepare and constitute at least one 
side of the covered member 9 of a projection optical system, and the covered members 72 and 
73 of an illumination-light study system. 

A [manufacture process], next the manufacture process of a semiconductor device of having 
used the above-mentioned aligner are explained. 

[0033] Draw i ng 8 shows the flow of the overall manufacture process of a semiconductor device. 
The circuit design of a semiconductor device is performed at step 1 (circuit design). At step 2 
(mask production), a mask is produced based on the designed circuit pattern. On the other hand, 
at step 3 (wafer manufacture), a wafer is manufactured using ingredients, such as silicon. Step 4 
(wafer process) is called a before process, and forms a actual circuit on a wafer with a 
lithography technique using an above-mentioned mask and an above-mentioned wafer. The 
following step 5 (assembly) is called an after process, is a process semiconductor-chip-ized 
using the wafer produced by step 4, and contains like assemblers, such as an assembly process 
(dicing, bonding) and a packaging process (chip enclosure). At step 6 (inspection), the check test 
of the semiconductor device produced at step 5 of operation, an endurance test, etc. are 
inspected. A semiconductor device is completed through such a process and this is shipped 
(step 7). 

[0034] Drawing 9 shows the detailed flow of the above-mentioned wafer process. The front face 
of a wafer is oxidized at step 11 (oxidation). At step 12 (CVD), an insulator layer is formed on a 
wafer front face. At step 13 (electrode formation), an electrode is formed by vacuum 
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evaporationo on a wafer. Ion is driven into a wafer at step 14 (ion implantation). A sensitization 
agent is applied to a wafer at step 15 (resist processing). At step 16 (exposure), a circuit pattern 
is imprinted to a wafer with the above-mentioned aligner. The exposed wafer is developed at 
step 17 (development). At step 18 (etching), parts other than the developed resist image are 
shaved off. The resist which etching could be managed with step 19 (resist exfoliation), and 
became unnecessary is removed. By carrying out by repeating these steps, a circuit pattern is 
formed on a wafer multiplex. 
[0035] 

[Effect of the Invention] As explained above, while realizing reduction of the exposure 
nonuniformity by equalization and high concentration maintenance of inert gas concentration 
distribution of an exposure field in the aligner exposed using the light of short wavelength 
according to this invention, exchange of maintenance and a maintenance, a photosensitive 
substrate, and a mask can be made easy. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the whole aligner block diagram of the 1st operation gestalt concerning this 
invention. 

[Drawing 2] It is the sectional view showing the circumference of the projection optical system 
shown in drawing 1 , a covered member, and a photosensitive substrate. 

[Drawing 3] It is the enlarged drawing of the projection optical system in the aligner of the 2nd 
operation gestalt concerning this invention. 

[Drawing 4] It is the enlarged drawing of the projection optical system in the aligner of the 2nd 
operation gestalt concerning this invention. 

[Drawing 5] It is the enlarged drawing of the projection optical system in the aligner of the 2nd 
operation gestalt concerning this invention. 

[Drawing 6] It is drawing showing opening and the lighting region at the time of exposing the 
circumference of a photosensitive substrate in a scanning aligner. 

[Draw ing 7] It is the enlarged drawing of the projection optical system in the aligner of the 4th 
operation gestalt concerning this invention. 

[Drawing 8] It is the flow chart which shows the overall manufacture process of a semiconductor 
device. 

[Drawing 9] It is the flow chart which shows the detail of the wafer process of drawing 8 . 
[Description of Notations] 

1 Light Source 

2 Light Source Control System 

3 Stage Control System 

4 Illumination-Light Study System 

5 Reticle Stage Electric Shielding Member 

6 Projection Optical System 

7a, 7b, 7c, 7d Drive to the perpendicular direction of a covered member 
8a, 8b, 8c, 8d Drive to the horizontal direction of a covered member 

9, 72, 73 Covered member 

10, 15, 16, 77 Optical member 
11 Main Control System 

14 Light Exposure Detector 

30 Container Surrounding Aligner 

50 Exposure Light Transmission Glass 

52 Nitrogen Gas Supply Duct 

Vol, Vo2, Vo3, Vo4, Vo5 Exhaust air bulb 

Vn1, Vn2, Vn3, Vn4, Vn5 Nitrogen supply bulb 

71 Illumination-Light Study System 

74 75 Exhaust port 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 4] 
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